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STATE 
(Input Power Detected) 
"P/S Device ON" 




101 



/ERROR 
Discard 
\ data . 



Sample Vin 
at A/D I/O port #1 

v 




Cg5 



Configure P/S Vout 
to low voltage (3 VDC 

i 

Read Vin at 
A/D I/O Port #1 



GoTostepV^I 
#648, "STATE 

(Battery 
Connected)" 
1 




Critical 
En-or: Shut 
own Systei 




KLook-upV 
Table of\ 
n values/ 



Sample Line Load 
@ A/D I/O port #3 

i 



GoTo ft value 
Look-Up Table 



i 



Store^ 
Line Loadflj 
yalue "LLA> 

r 



Results of Look-Up 
Table rnatching 




See Des :ription for i 
infonnation on other I 



Configure P/S Vout 
to 0 VDC (shut down) 




oTo look-up tables: 
Calculate: "Vmax is 
SAME AS (cell voltage 
xpt of cells])" 



[ R etrieve stored value 
(ge^ "Vmax" 



store 
"Vmax" 
^No Load)y 



ERROR: 
Invert Power 
j-ine Polarity^ 



Acquire Vin value 
"Vmax" (No Load) 
at A/D I/O Port #1 




Sample Vin for 
polarity 

E 




Sample Vin 
gt A/D input port #1 



Insert Position #1 
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Sample Vmin 
at A/D I/O port #4 
^ ^(Resistor in Circuit) 

(mf^ — 



Fig. 
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ERROR: 
Prompt 
User / r^72^ 




NO 



Acquire value 
"Vmin" (Load) 



Retrieve stored value 
"Vmin" 




GoTo look-up tables: 
Calculate: "Vmin is 
SAME AS (cell voltage 
xfi of cells]) 




(expressed as, 
"VreF") / 



NO. 



Retrieve VreV 
and Vref2 

— r 



^ Are Vref^ and ^ 
Vref2 from the same^ 
Jook-up tabled 




Sample Vin 
at A/D I/O port #1 



Display SCREEN 
"Remove Connector" 



I 



If "YES," THEN start 

with Vmin, and 
increase P/S Vout to 
^j^next higher voltage 



IF ERROR, THEN 
use only Vavr as 
Vout value^ 

T 

'1( 




'ERROR 
Discard 
data 



/ Store 
< value as 



List & sort Vmin, 
Vmax, Vref and 
Vref2 in ASCENDING 

order (Jog) 



ERRORV 
1 \ 



Do 

"look-up table^ 
values COM PAR 
TO Vref^ and Vref^ 
with error <5%2^ 



Calculate: 

"Vmin + Vmax -^ 2= 




Discard 
data 



± 



Retrieve Vmin 
and Vmax 



YES 
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Configure P/S output 
to low voltage (e.g., 
3VDC) 



Sample Line Load 
(@ low output voltage) 



/ Look-upV! — r 
/ Table of C3Q> 
\P values 

CS2> 



GoTo n value 
Look-Up Table 



Line Load 
syalue (LL*^ 




Results of Look-up 
Table matching 
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Store 
computed 
ivalue LL^i 



Compute Line Load 
LL6 at Vout based on 
previous 3-volt 
<Q> valyLLS 




Sample Line Load 

as LLH 
(@ P/S output voltage) 



Insert Connector 
in Position #2 




Store 
acquired^ 
voltage/ 



Sample Vin 
at A/D I/O port #1 



<f45) 




Configure P/S Vout 
to low voltage (3 VDC; 




ERROR: 
Prompt 
User 



[Tui 



Acquire voltage at 
A/D I/O port #1 



Turn on P/S output 
voltage 

~T 



Reconfigure P/S voltage 
to predetermined 
' ^voltage ^lue "Vout' 



Sample Line Load 
(@ low ou^ut voltage) 




Look- 
Table of 
values 



GoTo n value 
Look-Up Table 



Store^^ 
Line Load 
syalue (LL^)^ 



SYSTEM STATE: 
Connector is correctly 
attached to power 
laptop 



Results of Look-up I 
Table matching ^< h>^ 
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Acquire No-Load Power- 
line Voltage (Vnol) 

— — 



Introduce load 
@A/DI/0 #4 




1 



Store 
no-load 
voltage Vnol 



Acquire Line Voltage 
with load (VIod) ^^-^ 




Turn ON Device 
T 



Increase^ 
8l>P/S output; 
voltage^ 



Sample Line Load 

as LLl 
(@ P/S output voltage) 



1 




Store 
Line Load 
yalue "LL^; 




Acquire No-Load Power 
line Voltage (Vnol) 




Store 
load 
^oltage VIoi 

— [ 



Introduce load 
@A/DI/0 #4 



Acquire Line Voltage 
with load (VIod) 




1 



Store 
no-load 
yoltage Vnol 





Monitor P/S output 
voltage. If voltage 
Qlp) drops to 0. shut 
Tdown P/S and return 
to STATE #1 
Page 4 



Increase (^93 
P/S output 
voltage 
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Software for In-line Corded Device 



800 



STATE 
(Input Power 
" Device 



rer Detected) 



Read Vin at 
A/D I/O Port #2 





Critical 
Error: 
^shut dowi 



Lockout Manual 
Voltage Selector 



Configure P/S Vout 
to 0 VDC (shut down^ ^ 





r 


<CVinDetected2I^ 

J NO 




Go To # 883 
"STATE: Battery 
Connected" 


1 Configure P/S output 
,J to low voltage (e.g., 
®12> 3 VDC) 



Sample Vin 
at A/D I/O port #1 



YES 



Sample Line Load 
A/D I/O port #3 



Look-up 
Table of 
n values 




Go to n value 
look-up table 
— ^— <81 




Store 
Line Load n 
yalue ("LLA") 
81 ( 



I 



Results of look-up 
table match ing^^ :^-^ 
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ERROR: 
Display 
SCREEN 




Go To # 883 
"STATE: Battery 
Connected" 



I 



Configure P/S output 
to low voltage (e.g., 
3VDC) 



Configure P/S Vout 
, to 0 VDC (shut down) 



YES 



Sample Vin 
at A/D I/O port #1 





Sample Vin 
at A/D I/O port #1 



YES 



Jjnsert in Positon #1 



)nfigure P/S output 
to low voltage (e.g., 
3 VDC) 

4. 



Go To # 883 
"STATE: Battery 
Connected" 



Configure P/S Vout 
to Q VDC (shut down) 




Sannple Line Load 
A/D I/O port #3 



1 



Go ton value 
look-up table 

— ^ 



store 
Line Load Ci 
syalue ("LLB"2 

ZT 



Results of look-up 
table matchin 




4^ 



Configure P/S Vout 
toO VDC^hut down) 



Sample Vin 
at A/D I/O port #1 

— c 




Results of look-uoJL 
table matching <^45^ 




Look-up 
Table of 
n values 




Go ton value 
^ look-up table 

Store 
Line Load^l 
value ("LLC") 




34 



Sample Line Load 
A/D I/O port #3 



Go To # 883 
"STATE: Battery 
Connected" 



± 



Configure P/S output 
to low voltage (e.g., 
3 VDC) 




Page 2 



Fig. 1A 

7/44 



Sample Line Load 
@ A/D I/O port #3 



1 



/ 



iJ^Retrieve stored value 
"Vmax" 



Look-up 
Table of 
n values 



Ti 



Go ton value 
look-up table 

i 



Store 
Line Load Q 
syalue ("LLD"| 

ZT 



store 
Vmax" 
No Load)> 



Results of look-up 
table matching 



ERROR: 
Invert Power- , 
line polarity/ 
©83l) |_ 



Acquire Vin value 
"Vmax" (No Load) 
at A/D I/O Port #1 




YES 




NO 



STATE 
(Battery Connected) 



Sample Vin 
at A/D I/O port #1 



/ ERROR: 
Prompt 
\ User 
L_ 




Sample Vin 
»^t A/D input port #1 




nfigure P/S output 
to low voltage (e.g., 
3VDC) 



Go To # 883 
"STATE: Battery 
Connected 




Sample Vin 
at A/D I/O port #1 



Configure P/S Vout 
to 0 VDC ^shut down) 



Sample Line Load 
@ A/D I/O port #3 



Look-up \ 
Table of \ 
n values 



Go to n value 
look-up table 

1 



Store 
Line Load ci 
syalue ("LL^") 

ZT 




Results of look-up 
table matching 



T 
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GoTo look-up tables: 
Calculate: "Vmax is 
SAME AS (cell voltage 
x[tl of cells]) 
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If "YES." THEN Start 

with Vmin, and 
increase P/S Vout to 
^:j^next higher voltage 



ERROR:' 
Discard 
9D data 



Store 
Result 
(expressed as^ 
"Vre^") 



IF ERROR, THEN 
use only Vavr as 
Vout value,-— J 



Sannple Vmin 
at A/D I/O port #4 

(Resistor in Circuit) 



--4 

m 



m 



ERROR 
User 
\^ Prompt 



mi 





Acquire value 
•Vmin" (Load) 



List & sort Vmin, 
Vmax, Vref^ and 

Vref2 in ASCENDING 

order 



Retrieve stored value 
"Vmin" 



I 



Store 

"Vmin"^9Z 
(Load) 

in — 




store 
value as 
"Vavr" 



Calculate: 

"Vmin + Vmax 2= 




GoTo look-up tables: 
Calculate: Vm/n is 
SAME AS (cell voltage 
X pi of cells]) 





ERROR 
Discard 
data 

NO 



± 



Retrieve Vmin I 
and Vmax 



'YES 



Do 

'look-up table^ 
values COMPARE 
TO Vrer and Vref^ 
vith error <5%> 



ERROR 
Discard 
data 



(expressed as / 
"Vref^") / 



/ERROR:"* 

Discard 
\ data 



Retrieve Vref* 
and Vref^ 



YES 

Are Vref'' anc 
Vref^ from the same" 
look-up table*?/ 
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Display SCREEN 
"Remove Connector" 



—►I Sample Vin 
;i at A/D I/O port #1 




Configure P/S output 
to low voltage (e.g.. 
3 VDC) 



Sample Line Load 
(@ low output voltage) 



Stop 
Line Load 
A^alue CLL^^l 






Recall previously 








stored Line Load 


< — 




■ 


value LL^ 










Retrieve Vout 
yalues From Memory 



Determine "Best" 
Vout Value 
AS> 1 
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Selector 
Look-UF^4e 

Table 



Retrieve Selector Vout 
Value Look-up table 




Compare "Best" Vout 

Value to Available 
Vout Values at Selector 



a 

-a 

IJl 

'0 



/ 



store 
Selector 
'S yalue "Vb st" 




NO 



Identify Selector's 
Matching Output 
Voltage as "Vbst" 



User Rotates 
Selector Knob 



[Acquire First Selector 
Input for Match of 
^^7^ "Vbst" or "VLout" 




Critical 
ERROR: 
oTo Step 90y 



Accept Nearest 
Selector Voltage, Identify 
as "VLout" 

ZZZi 




Store Acquired 
Selector Valu^7 

as " VS1 

T' 




YES 
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Acquire 2nd Selector 
Input for Match of 
"Vbst" or 'VLout" 



I 




\ 



Store 
2ncl Acquired 
Selector Value 
as 'VSa" / 



mm 



I Compare" VS1" to 'VS2~ 



Vbst- VS1 = "X" 
Vbst - VS2 = "Y" 




NO 



Selector is being 
rotated AWAY from 
target voltage. 



I 



Selector is being 
otated TOWARD 
target voltage. 



—iBIink LED SLOWER I 



XBIink LED FASTER 



J Turn LED FULL ON 
^ (No Blink) 

I 



Shut Down Selector 
^^J^ I/O Line 
( Hz) 

Insert Line Load into 
Input power line 



mm 



Read Vin at I 
A/D I/O Port #2/?J; 
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NO 



y\n^ 28 VDC?, 
YES 
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Turn on P/S output 
voltage 

~T 



Reconfigure P/S voltage 
to predetermined first 
yoltage value "Vout" 



SYSTEM STATE: 
Connector is correctly 
attached to power 
laptop 




^errqrX I value 
I J Sample Lii 



Recall previously 
stored Line Load 
value "lL^" 



Configure output 
yoltage @ 3 VDC 



NO 



YES ^ 


C^in Detected?^ 






Sample Vin 




at A/D I/O port #1 







Insert Connector 
in Positi on #2 



"Re-attach male 
connector" (if used 
,to rotat^selector) 



Cl5 



Close powerline 
.switch, if av ailable 



'Acquire voltage at 
A/D I/O port #1 



1 



ERROR: 



^ >Store 
acquired 
Does ^ \ voltage, 
'^P/S configuration 
voltage "Vout" = 
squired voltage 

YES 



Store 
Line Load 



1 Sample Line Load 

^^-2. ((Si low outDut voltaae) 














Sample Line Load 
@A/D I/O #2 as LLH 
(@ P/S output voltage) 



NO 



Compute Line Load 
LL^ at Vout based 
on previous 3-volt 
value 




Store 
lomputed 
alue JLL67 



Store 
no-load 
foltage VnoL 




Acquire powerline 
voltage Vnol 




(Introduce load) 
Sanaple line load 
~ A/D I/O #4 



Acquire powerline 
voltage VIod 



/ 



Store 
undeNoad 
N ^oltage Vlod> 




Increase 
P/S output 
voltage 



Page 8 



Fig. 1A 

13/44 



Increase 
P/S output 
voltege 



lonitor P/S output 
voltage. If voltage 
drops to 0, shut 
down P/S and return 
to STATE #1 




YES 




Acquire powerline 
voltage VIod 



store 
no-load 
yoltage Vlod^ 




(Introduce load) 
Sample line load 
^ A/D I/O #4 



store 
no-load 
t/oltage Vnol/ 




icquire powerline 
voltage Vnol 



NO 




Store 
Line Load<§2 
yalue "LL^'; 



Sample Line Load 

as LU 
.(@ P/S output voltage) 



i 




Prompt "Okay to Turn ONT 
)2 
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Software Principles of Operation 



Data Acquisition 
(DAC) 
(330) 



Processing 

(332) 



Command/ 
Control 

(334) 



Store 
(328) 



Calculate 
(338) 



Connector 
Positions 

(340) 



Acquisition 
of Electrical 
Values 

(342) 



Power 
Supply 
Vout 

(344) 



Screen 
Displays 
(LEDs, etc.) 

(346) 



Position 
#1 

(348) 



Position 


No 


#2 


Connection 


(350) 


(352) 







Acquire Battery 
Voltage 

(354) 




Verify 
Power Supply 
Vout 

(356) 



Fig 14 
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Instructions 



Close cap on connector. 



Open cap, and insert connector 
into battery pack in Position #1 . 



Remove connector, rotate and 

reinsert into battery pack in Position #2. 



Okay to turn on your computer! 

J 
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^YES 
f 


Connector is in 
Position #1 








Connector is either 
unattached, or inserted 
in Position #2 



Apply low voltage from 
power supply 

2I> \ 



Apply Vout value 
from power supply 



Connector is inserted 
^ in Position #2 

' YES 



NO 



Is load detected 
other than 
unattached 
connector ? 



YES 



NO 



Fig. 17 
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\ 



Connector Position 


Software/IHardware Sensing Function 


Not Connected 


Sense voltage first. If no voltage detected, 
apply low power and sense current. 


Position #1 (To Battery Cells) 


Sense voltage.^ 


Position #2 (To Powered Device) 


Sense voltage first. If no voltage detected, 
apply low power and sense current.^ 



^ If connector cover 530 in Fig. 6D is used, the resistive value of element 534 is predetermined 
and available in a software look-up table. 

^ Voltage detected will be from the battery, and not the power supply. 
^ Detected current will not be the same as that in footnote #1 . 
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